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Finite Element Analysis on Bending Deformation of 100-Meter
U75V Steel Rail during Cooling Process before Straightening

Li Ge, Jia Baohua and Jiang Xu
( Architecture and Civil Engineering School, Inner Mongolia University of Science and Technology, Baotou 014010)

Abstract The regularity of bending of 100 m U75V steel straight rail during cooling process before straightening has
been calculated by analyzing the boundary conditions of cooling of 100 m rail and using three-dimensional instantaneous
non-linear finite element method. Results show that the bending deformation of the straight steel rail during cooling process
is a repeat-cveling process, but the rail eventually is bent 10 the rail head; with considering the friction belween steel rail
and cooling bed, after the straight steel rail finishing cooling the deforming feature of rail is straight at middle part, bent at
both ends and scope of bent ends covering 18 m.

Material Index 100-m U75V Steel Rail, Bending of Rail before Straightening, Finite Element Method
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Calculated model of finite element method and mesh di-
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Table 1 Physical parameters of U75V steel

R/ C FAEH R/ GPa kv JE R 137 3/ MPa
20 175.53 0.30 564.85
400 125.24 0.32 372.71
550 85.14 0.35 214.72
650 47.52 0.37 81.98
750 30.48 0.38 39.56
950 10.08 0.40 22.50

220

WA K Z M EEE R R 0.3, WL Y 4h
FRPRE Z (A X AL B 0 5 SR B3 2 [ i
BABTER, WSR3, 4 [0 THR b % V2 DR Il 4
LY, BB — B T AT L g — S R PR R
TEFE B T RIT [ b 0 o g ap 8, [ X 4 Lk
FRE NI ERIELRE S 55 . LRI A e B S AR Al S 0 K
/1 SR G W WA RO O R 7 R & el

215
210t
20.5F
200
1951
19.0
18.5
18.0F
17.5f
17.0F
165
16.01
15.5
15.0

il

R ER /(10" - T

L ()

L.

0 100 200 300 400 500 600 700 800 9001000
BEE /T

B2 (a)U75V SEHIEAK R B B % IRIE1000 °C) 5 (b) HIHLE M A AP - I (

0 1000 2000 3000 4000 5000 6000 7000 8000 9000 O 5 10 15 20 25 30

B} 1] /s WEHKE /m

(o) WL ST IR IE M 2k 1

Fgi.2 (a)Thermal expansion coefficient of U75V steel, reference temperature 1000 °C; (1) Deflection-time curves for free end of

rail ; ( ¢ ) Deflection curve of finishing cooling rail
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